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My first LLRF Workshop (2007)
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Community

BERKELEY LAB

"A feeling of fellowship with others, as a result of sharing common
attitudes, interests, and goals”
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You and your research

BERKELEY LAB

Richard Hamming
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Why Open Source? e
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A statement on the attitude question. Letting you see what we do and hope we can
share our interests and achieve our goals, together.
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BERKELEY LAB
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Very productive visits & discussions

BERKELEY LAB




Open Source LLRF Stack
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BERKELEY LAB

MARBLE

BEDROCK

LEEP/Python
API

HIGH-LEVEL

CI TESTING APPS

MODELING

SOFTWARE
| Gty | | MODELS |




Bedrock

L]
Xilinx Dev
Boards
UoPIIP.
Badger
MARBLE
cic Fitter ZEST, Serial Links &
High-Speed
QF2PRE
DIGAREE ITAGISPIZC
Interpolator
Board Support Communication Links
RF Blocks, osp, 0sCOPE
FIRIIR BEDROCK .
Filters Example Projects CRYOMODULE
SIMULATOR
CORDIC Cavity Simulation
Pl Build Tools
Loop COMMS REFERENCE
DESIGN
GNU
Mechanical Make
Modes IVERILOG
fardware-in-Loop)
ADCIADC Noise Testing
Models
Electrical
Modes

Register Map

"Honey, you are the rock, Upon which | stand” - Coldplay



RF Controls

BERKELEY LAB
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User settings
DDC: Digital Down Converter
DUC: Digital Up Converter

Laptop computer
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Real_time SRF Analyzer BERKELEY LAB

CAV_I, CAV_Q, FWD_I, FWD_ DIGAREE
IF niQ L Q a i _ Cavity Detune
. — Y Frequency
Cavity I Register File _ Quench
f\/ 4’®:Q_> " > Detect
<3 Cic | ~
o Filter =]
N -
Forward | o} » <
U< Q== N
|

User Constants =—————————p, |

We call it Digaree



Ethernet in fabric: Packet Badger

OSI Model
/
PRESENTATION P 7
SESSION // //
/7 7/
/
DATALINK | /
PHYSICAL -

~

A
i

frereee

BERKELEY LAB

Application
Clients

CLIENT INT.

UDP/IP
Logic in
MAC Fabric
'RECONCILIATION
GMII

Transceiver
Wrappers

- Fiber/Copper

L. Doolittle et. al., " FPGA Communications based on GbE", ICALECPS'11
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Software Simulation Engine

BERKELEY LAB

GUN Heater BC1 BC2 SPREADER

C. Serrano et. al., " End-to-end FEL Beam Stability Simulation Engine”, IPAC'16
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FPGA Simulation Engine (CMOC) reree)
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C. Serrano et. al., " CyroModule-On-Chip Simulation Engine”, ICALCECPS'17
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Marble-mini

BERKELEY LAB
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Marble /\‘ \

BERKELEY LAB

Ugensed wnder
G oKL W2
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Zest

BERKELEY LAB

G. Huang et. al., " Low Noise Digitizer Design for LCLS-1I LLRF", NAPAC'16
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G it h u b BERKELEY LAB

BerkeleyLab

Drepostoris 8 paciaes Apeope s [ eams Proecs
Type: Al | Language: All ~ m

Bedrock 1 Top languages
o Y0 k1 @0 Mo e @ ryron @HnaL

People >
Marble ”

ok

Global-Feedback-Simulator

®hmn ¥2 A3 @0 Mo osmmsonant

https://github.com/BerkeleyLab
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Where is this all used?

BERKELEY LAB

ALS ALS-U
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BERKELEY LAB

SNS & PPU

P~

National Laboratory
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How does it all come together? e

BERKELEY LAB

Ethernet Switch

QF2 PRE
FNAL (PIP-1l) LLRF

Fiber Patch Panel

Cavity emulators
(back)

LCLSHI LLRF
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BERKELEY LAB

Those who don’t think about the future
Resolve the present
With tools from the past.



